Properties and structural role of the subunits of human spectrin.
The subunits of spectrin from human erythrocytes were separated by ion-exchange chromatography on hydroxyapatite in the presence of urea. When renatured from the urea solution they are found to be monomeric, although the smaller subunit (band 2) is prone to aggregation. In shape, solubility and secondary structure the subunits resemble the native spectrin dimer, indicating that subunit interaction is not essential for maintaining the native conformation. When the subunits are recombined, a dimer with the sedimentation coefficient of the native species is formed. This constitutes direct evidence that native spectrin is a heterodimer, rather than a mixture containing homologous and heterologous species. The interaction of the separated subunits with the chymotryptic fragment of the spectrin-binding protein (protein 2.1, or ankyrin) of the erythrocyte membrane was studied. Only the smaller subunit has the ability to bind, and thus presumably contains the site by which the cytoskeleton is attached to the plasma membrane. On the other hand, the formation of a complex with F-actin and protein 4.1 requires the presence of both subunits. A complex of these proteins with band 2 is formed, however, when traces of an additional, as yet unidentified, protein are present.